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DRAG OF PRESTON3AND 0111RADIATORS

ON THE YO-31A AIRPLANE

By s. J. DeFrance .

SUMMARY

At the request of the Army Air Corps tests were con-
ducted in the full-scalewind tunnel on a mock-up of the
YO-31A airplane to determinethe drag of the prestone and
oil radiators. !Thedrag of the airplanewas determined
with %oth radiatorsexposedon the lower surfaceof the
fuselage;with each radiatorexposed;and-withno radia-
tors. -.

The results show that at 120 miles per hour the oil
radiatoraccounted.for 2.8 percent of the drag of the
completeairplane;the prestone radiator,8.3 percent;
and both radiatorstogether,11.8 percent.

INTRODUCTION .

One of the largest single it_emscontributingto the
drag of a modern airpla,neequippedwith a liq-uid-c-otiled
engine is the radiator installation.‘At”the request of
the Army Air CorQs, tests were made in the N.A,C.A. full-
scalewind tunnel of a YO-31A air~lane to determinethe
drag of..thqprestone and oil radiators. Drag tests were
made with the propeller removedand with both radiators
exposedon the lower surfaceof the fuselage,with each
radiator separatelyexposed,and finallywith both radiat-
ors removed from the surfaceof the fuselageand placed
inside. In addition,the effect of the slipstreamwas de-
terminedwith the propeller operatingat four different— —
values of V/nD.

●

APPARATUSAND TESTS

The airplaneused was a mock-up of
observationplane with a 600-horsepower

-------- .-..-

. . ~~
the YO-31A A~m~

.

liquid-cooled
. .-
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engine turninga 9-foot n-inch propellerat 12715 r.pam.
The various radiatorinstallationstestedare shown in
figures 1 to 4; the dimensionsof–the radiatorsand of the
radiatorcowlingsare shown in figure 50 .The drag of the
completeairplanewas determinedfor the four conditions
with the propellerremoved,and with the propelleroper-
ating at values of V/nD of 0.50, 0~70, 0~95, and 1.20.
For the tests with power on when the radiatorswere re-
moved from the surfaceof the fuselage,coolingwas ob-
tained by placing the radiatorsin a tank within the fuse-
lage and circulatingwater over them.

RESULTS

The minimum drag coeff~cientfor the completeair-
plane with each of the radiatorinstallationsis given in
figure 6 for air speedsvaryingfrom approximately65 to
125 miles per hour. These results are for the propeller-
removed conditionwith a dummy nose installedto repre-
sent the spinner,.

Tigure 6 shows that removalof the oil radiatorde-
creasedthe drag of the entireairplaneat 120 miles per
hour 2.8 percent, that removal of the prestone radiator
decreasedthe drag 8,3 percent,and that removal of both
radiatorsdecreasedthe drag 11.8 percent> Since the
summationof the decreasesin drag with each radiatorre-
moved individuallywas approximatelythe same as that for
both radiatorsremoved,it can be concludedthat the flow
from one radiatordid not greatly affect that over the
other or’cause any appreciablemutual interference.
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Tigure 7 shows the differencein drag due to the ra-
diatorsbetween the conditionsof both radiat-orsremoved
from the lower surfaceof the fuselageand with both ex-
posed, for four values of v/nD. At an angle of attack “
of -1° and a V/nD of 0.95, correspondingto the hfgh-
speed-flightconditionfor the airplane,it is apparent
that the slipstreamincreasesthe radiatordrag l)yap~ro~-
imately30 percent. The effect of the radiatorson the
propulsiveefficiencywas not measured,

If the top speed of the airplanewere originally188 .
miles per hour”,l)asedon the power-off resultsthe removal .*
of both radiatorswould increasethe speed to approximate-
ly 196 miles per hour; if the increasein the radiator .
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drag due to the slipstreamwere included,the speedwould
be increasedto approximately199 miles per hour.

CONCLUSION

Even for an airplanewith as clean a radiatorinstal-
lation as that of the YO-31A, the radiatorsmay acconnt
for 11.8 percent of the total minimum drag of the airplane.

Langley MemorialAeronauticalLaboratory,
NationalAdvisory Committee for Aeronautics,

Langley Field, Vs., November 19, 1935.
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rigure 3.- YO-31.Aairplanewithpreetonezmilatorexposed.
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Figure 6.- T%e YO-31A mock-up, propeller removed.
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